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SA11B-3939 Mid-latitude Ionospheric Disturbances 

Due to Geomagnetic Storms at ISS Altitudes 


Spacecraft charging of the International Space Station (ISS) is 
dominated by interaction of the US high voltage solar arrays with 
the F2-region ionosphere plasma environment. ISS solar array 
charging is enhanced in a high electron density environment due 
to the increased thermal electron currents to the edges of the 
solar cells. High electron temperature environments suppress 
charging due to formation of barrier potentials on the charged 
solar cell cover glass that restrict the charging currents to the cell 
edge [Mandell et at., 2003]. Environments responsible for strong 
solar array charging are therefore characterized by high electron 
densities and low electron temperatures. 

In support of the ISS space environmental effects engineering 
community, we are working to understand a number of features 
of solar array charging and to determine how well future charging 
behavior can be predicted from in-situ plasma density and 
temperature measurements. One aspect of this work is a need to 
characterize the magnitude of electron density and temperature 
variations that occur at ISS orbital altitudes (~400 km) over time 
scales of days, the latitudes over which significant variations 
occur, and the time periods over which the disturbances persist 
once they start. 

This presentation provides examples of mid-latitude electron 
density and temperature disturbances at altitudes relevant to ISS 
using data sets and tools developed for our ISS plasma 
environment study. "Mid-latitude" is defined as the extra-tropical 
region between ~30 degrees to ~60 degrees magnetic latitude 
sampled by ISS over its 51.6 degree inclination orbit. We focus on 
geomagnetic storm periods because storms are well known 
drivers for disturbances in the ionospheric plasma environment. 
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ISS Floating Potential Measurement Unit 

FPMU provides in-situ measurements of electron density and temperature along 
the ISS orbit. To date we have observed relatively small changes in density and 
temperature associated with geomagnetic storms in the FPMU records. All the 
geomagnetic storm periods shown here are GEM-CEDAR Challenge events. 


CHAMP Digital Ion Drift Meter 

CHAMP DIDM records provide a convenient method for evaluating latitude distributions of electron density and temperature disturbances. Possible ISS solar array charging environments are indicated by the Ne/Te ratio proxy, enhancements in the ratio suggest a charging threat. I 
geomagnetic storm events shown here the proxy typically indicates no change or a reduction in the charging threat. 
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(e) Geomagnetic storm periods 26-30 June 2013 (DOY 177-181) and 5-9 July 2013 
(DOY 186-190) exhibit electron heating at mid-latitudes. The June 
exhibits a positive electron density storm response, one of the few in o 




(d) Multiple storms at 54.1° magnetic latitude. 


Summary 

Ionosphere records evaluated to date of relevance to ISS show relatively small variations of importance to 
ISS charging. We continue to look for additional storm (and other) events that might provide evidence 
for stronger charging environments with enhanced electron density and suppressed electron temperature 
conditions over time scales of days or less. We encourage input from the science community regarding 
specific events that may help us identify additional charging environments. 
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